NOTES ox TWO SAND-DWELLING CUMACEA
(GEPHYROCUMA axp PICROCUMA)

By HERBERT M. HALE, Diricror, South Austrarian Museum,
Fig. 1-9.,

INTRODUCTION.

During the preparation of a previous paper (Ilale, 1936, pp. 393-438) the writer
collected sample eatehes of the burrowing Crustacea (Amphipods, Cunaeea, ete,)
oceurring at the edge of the sea in Aldinga Bay, St. Vincent Gulf, South Australia.
These were placed in glass jars of seawater for observation and the following
general notes coneerning them were made.

Fig. 1. Respouse of Picrocuma and Gephyrocume to stimulus of light.

IMig. 2, Track of Picroenma approaching light ray with plecon folded under thorix.

A layer of about three inclies of sand was placed in some of the vessels, In
these the fossorial Crastacea were rarcly seen in bright daylight ; under the same
conditious, with jars containing water only, activity was very restricted. Move-
ment hecame accelerated towards dnsk whether sand was present or not but, later
in the evening, in complete darkness, activity eontinued where sand was absent,
hut few or no swimmers were apparent in the jars containing sond.

To facilitate observations at night and to test response to the stimulus of light,
a cone of light. of low candle-power inteusity was thrown through an aquarinm
otherwise 1 darkness (fig. 1).

"Twao species of Cumacea, Gephyrocuma and Picrocuma, readily separable with
the naked eye from the other material and from ecach oiher, were placed in this
illiainated tank.

These Cimacea were delinilely atiracted by the light, but in general did not
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eongregate 1o the hrightest part of the ray but, for a considerable period at least,
jurt outside it (fig, 1; see also Foxon, 1936, p. 379). Progress towards a brighter
lizht under one observation was slower.

In eomplete darkness both Cnmacea became pale, almost white,

A dim snbmarine light has been used suceessfully for the eolleeting of large
numbers of Cnmacea and other small Crustacea (Sheard, 1941, p. 12); it seems
that the most profitable period for its employment is just after nightfall.

PICROCUMA Havk,

Picvocuma peocilota Hale, 1936, p. 415, fig, 7-8.

Specimens are now availahle from several localities in St. Vineent Gulf, Sonth
Anstralia.  As the male is nnknown the species was referred provisionally to the
Buodotridae,

Swivmine Hawrrs.

As noted by Foxon (1926, p. 878) - ** Cnmaceans do not respond to light in the
marked manner of Decapod larvae, and they employ various methods of locono-
tion”’ Pierocuma readily follows the Jight of a toreh to one side or other of an
aquarium, and also to the surface of the water : in daylight it does not aseend mmee
than two or three inehes above the sand layer nnless it he at dusk or indoors in a
cim light. under which civeumstances it may be found near the snrface,

Fig, 3, and 4, Swimming attitudes of Plerocuma poecitola (X 85),

The animal may progress with a relatively smooth motion, propelling itself
with rapid vibratory movements of the exopods of the anterior thoracie appen-
dages; the yeHowish pleon may be extended (fig. 3) or may be earried adpressed to
the body (fig. 4) and only oceasionally extended. Even when the pleen is extended
during swimming it is folded agoinst the body direetly effort ceases and the animal
commenees to sink. Swimming with the pleon against the body the ernstacean
progresses in a manner reminiseent of an Ostraeod and tends to pursne a rather
rambling course in its approach to a light ray. The approximate track of an in-
civicdnal is shown in fig, 2.

At times swimming is assisted by rapid nup and down movements of the pleon,
similar {0 those of the pupa of a C'ulex; these motions, however, secem fo play a sub-
sidtary part in defined progress.

Burrowing, eTC.

As mentioned above, Picrocuna, when swimming ceases, folds the pleon nnder
fhe body ; it then sinks at the rate of about one ineh per second ; in this position it
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awkwardly reaches the botton and may rest for a time on its side. Righting itself
it is able to move rapidly through the top layer of sand, ‘‘breasting’” along with the
thorax obliquely upright and the pleon directed obliquely upwards and backwards
(fig. 5) or sometimes eurved in the position shown in fig. 6.

= D \\E

Fig. 5. Attitude of Piorocuma poceilota when buried in the sand; arrow shows direction
of entry (X 33).

Ohservation of burrowing, efc., was made in a wateh glass. As a rule the
animal burrows straizht down in the attitude it assumes when fravelling in the
upper layer of sand. A forward motion may be suddenly arrested and a downward
movement commenced ; the three posterior pairs of thoraeic appendages are mainly
responsible for both operations although the first pair of peraeopods are sometimes
used to push aside sand grains in the last stages.

Itig. 6. Qeceasional hurrowing attivde of Picrocuma poecilota; arrow shows direction of
entry (> 35).
TFig. 7. Rami of uropoda of Picrocuma poecilota (X 250).

A few individuals were seen to burrow in the attitude shown in fig, 6; in this
position they entered the sand * backwards™, at an oblique angle.

Picrocuma is often completely concealed below the sand or has only the tips of
the uropods visible (fig. 5) ; when so hidden 4 tiny depression marks its presence.
It also travels just beneath the surface of the sand, its rapid progress being casily
followed by disturbed grains.
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The addition of fresh seawater aceelerates the respiratory movements, the
anterior exhalent tubes ““fRickering’” with great rapidity,

Iu feeding, sand-grains ave grasped with the fivst pair of legs and rotated
rapidly in front of the mouth. It may be noted here that the sand at Aldinga Bay
is rather coarse, individual grains ranging FBrum 0-15 wm. up to 0-35 mm. in
greatest diameter; the adnlt female of Piorociona is 1+9 mm. in total length. The
camera lueida drawing in (ig. 5 shows the relative size of the grains.

Use or Urorops.

Im one observation only the pleon (held asin fig. 6) was thrast into the sand in
the initial burrowing motions: the appressed uropods, formine an awl-like point,
were first pressed down hetween the erains.

The uropods, with their ferminal spines, ave nsed to clesm the mouth paris, the
first antennae. to comb the haivs of the peraespods and even to hrush over the sides
of the ()':arapa(ze; the finely serrated inner wargin of the endopod may he of nge here
(fig. 7).

SUMMARY.

The thoracie exopods are the principal swimming ovgaus and the pleon appar-
ently plays no major part in either burrowing or swimming ; these notes, however,
concern sib-adnlt speeimens and the adult male is unknown. The first peracopods
arve nsed mainly for tood-getting although they sometimes assist burrowing hy
pushing to one gide the larger srains of sand.

The use of the nropods as toilet combs was ohserved,

GEPHYROCUMA Hack,
Gephyrocuma pale Hale, 1936, p. 412, fix. 5-6.

Since its description wf supra adult males of this enrious speeies have been
taken in New South Wales at depths down to fifty metres, on sandy bottoms.

Swimming Hasrts.

The species is larger aud bulkier than Picrocuwme and in sharp distinetion to
the last-named the travsparent pleon is held always npwards and straight or
slightly curved, more or less at a vight angle to the thorax; the position is weli
showu in the original fignres of the apeeies (Hale, 1936, p. 413, fig. 5, a and ¢).

Both males and ovigerons females arve rather aetive swimmers ; the movements
can best he desceribed as*“jerky "', particularly when travelling upwards, Tn general
the hehaviour is much as in Pievoewme and the response 1o light is similar,

Burrowing, TC.

When swimming movements cease the animal sinks, with pleon still erect, at
the rate of ahont one inch each second, H lands haphazard ou the hottom, vften on
thie side.

Gephyrocuma ean skip vapidly over the surface of the sandy bottom with a
series of flea-like hops (fig, 8).,

Tu burrewing the ereature enters the sand with the thorax in an upright, or
almost upright position, sometimes sliehily latecally ablique, sometimes baek-
wardly oblique; the pleon rewains direeted at approximately a right angle to the
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thorax. The greater part of the animal disappears in a flash. The vakes of spines
with which the transparent posterior peraeopods ave armed (Hale, 1936, p. 414,
fiz. 6, {. @ and h) rapidly thrust aside the grains of sand to clear a space for the
stoul body. Movement of the pleon suggests that, with an npward thruost below the

sand, it assists in pulling the thorax deeper, bnt it was not possible to substantiate
this definitely.

Fig. 8. Gephyrocuma pala, underwater ¢ gkipping’? progress over sand surfaee.
g pata, Pl 1

The attitude when buried is llustrated in fig. 9. A dorsal view shows the frons
well exposed (not concealed or almost so as in Picrocuwma) ; a slight shock—such as
a tap om the eontaining vessel—eauses the creature to withdraw more deeply into
the sand but the frong still remains visible, The chalky white distal portions of the
carapaec and first peraeopods simnlate the shell fragments in the sand and grit.

Fig. 9. Attitudo of Gephyrocuma pale when buried in saend (X 32).

Viewed from above, apparent movements ave jerking of the first antcunae and
arasping motions of the five transparvent teruminal segments of the first peracopods.
The exhalent aperture is single, Livge and oval i shape, and the emrrent is strong,
moving foceulent material on the sand suvface.

A buried example often pops out from the sand and skips to a fresh spot and
imntediately disappears below save for the exposed frons.

The adult Gephyrocuma is about 2-5 mm. in length. Tts velation i size to the
grains ol sand wnto which it burrows is illustrated in fig, 9,
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SUMMARY.

The position in which the relatively short pleon is eonsistently carried is charv-
acteristic of Gephyrocumu, 'The species spends little time wholly concealed in the
sand.

Details of the burrowing procedure are difficult to observe becanse of the
speed with which the operation is earried ont. [t seems certain, however, that the
spines of the three pairs of stout posterior peraeopods eonstitute an important
apparatus for fast burrowing, as a considerable displacement is necessary to aceom-
modate the bulky thorax.

The meehanism of the rapid “‘skipping’” progress over the sand surface could
not be determined,

Feeding was not detected although, as mentioned, grasping or ‘‘casting’’
movements were made with the first peraeopods. The speeialized strueture of these
limbs, with their widened terminal segments, forming efficient supports for the
unusually large brushes of plumose setae (see Hale, 1936, p. 414, fig. 6d) presents
interesting possibilities,

The first legs of Leptocuma australice Zimmer (1921, fie, 1 and 5) are ve-
markably similar in general form to those of Gephyrocuma.
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